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(54) Apparatus for affixing tissue repair material to bone 



(57) Apparatus for use in affixing material such as 
cartilage replacement material to a location under repair 
includes a material retention member and an anchor. 
The anchor is configured to be inserted into a cavity in 
bone tissue, the anchor having a first end and a second 
end. The anchor also includes one or more raised ribs. 



The material retention member extends radially from the 
first end of the anchor in a plurality of directions, the ma- 
terial retention member including at least one contact 
surface adapted to exert a retention force on material 
that is interposed between the material retention device 
and the bone tissue. 
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Description 

Background and Summary of the Invention 

[00011 The present invention relates to assemblies « 
that are used in the repair of bone and/or cartilage, and 
more particularly, to such assemblies as well as meth- 
ods and apparatus for affixing repair material to bone 
and/or cartilage. 

10002] In the practice of orthopedics it is Icnown to in- io 
troduce repair material to a bone and/or cartilage requir- 
ing therapeutic tissue repair Such repair material may 
include cartilage replacement material. In general, the 
repair materials cun-ently employed in such circum- 
stances include any of a collagen mix. a synthetic scaf- is 
fold, a biologic scaffold, and nonwoven or woven fibers. 
In some cases, the repair material may include or com- 
prise a flap of the damaged cartilage. 
[0003] Cun-ently, such repair materials are introduced 
to the location under repair and secured in the area via 20 
stapling to the bone tissue or via suturing. There is a 
need, however for a more secure method of affixing re- 
pair material to the location of the body under cartilage 
and/or bone repair. 

[0004] The present invention fulfills the above needs. 25 
as well as others, by providing an apparatus for securing 
soft tissue repair material in a location in the body under 
repair. The apparatus includes an anchor and a material 
retention member that extends radially in a plurality of 
directions from the anchor and is adapted to exert a re- 30 
taining force on the soft tissue repair material that urges 
or retains the material against bone tissue in the location 
under repair. One benefit of the present Invention is that 
the anchor provides a mechanism by which the retention 
member may be anchored in place, allowing the reten- 35 
tion member to retain the soft tissue repair material. 
[0005] In a first embodiment of the present invention, 
an apparatus for use in affixing material to a location 
under repair includes a material retention member and 
an anchor. The anchor is configured to be inserted irito <o 
a cavity in bone tissue, the anchor having a first end and 
a second end. The anchor also includes one or more 
raised ribs. The material retention member extends ra- 
dially from the first end of the anchor in a plurality of 
directions, the material retention member including at ^5 
least one contact surface adapted to exert a retention 
force on material that Is interposed between the material 
retention device and the bone tissue. 
[0006] In a second embodiment of the present inven- 
tion, a method of effecting therapeutic reparation of a so 
location of the body includes a first step disposing soft 
tissue repair material in the location of the body. The 
method also includes the step of securing an anchor of 
a fixation device into a cavity in bone tissue in the vicinity 
of the location, the anchor having a first end and a sec- ss 
ond end and further comprising a material retention 
member extending radially from the anchor in a plurality 
of directions. The anchor is secured into the cavity such 



that at least one contact surface of the material retention 
member engages a portion of the soft tissue repair ma- 
terial that is interposed between the material retention 
device and the bone tissue. 

[0007] The above-described features and advantag- 
es, as well as others, will become more readily apparent 
to those of ordinary skill in the art by reference to the 
following detailed description and accompanying draw- 
ings. 

Brief Description of the Drawings 
[0008] 

Fig. 1 shows a perspective view of a first exemplary 
embodiment of a fixation device according to the 

present invention; 

Fig. 2 shows a side cutaway view of a first exem- 
plary embodiment of an assembly for effecting ther- 
apeutic repairs that includes the fixation device of 
Fig. 1 shown implemented in a location of a body 
that is under repair; 

Fig. 3 shows a top plan view of a second exemplary 
embodiment of an assembly for affecting therapeu- 
tic repairs; 

Fig. 4 shows a side plan view of a second exemplary 
embodiment of a fixation device according to the 
present invention; 

Fig. 5 shows a side plan view of a third exemplary 
embodiment of a fixation device according to the 
present invention; 

Fig. 6 shows a side plan view of a fourth exemplary 
embodiment of a fixation device according to the 
present invention; 

Fig. 7 shows a side plan view of a fifth exemplary 
embodiment of a fixation device according to the 
present invention; 

Fig. 8 shows a side plan view of a sixth exemplary 
embodiment of a fixation device according to the 
present invention; 

Fig. 9 shows a perspective view of a seventh exem- 
plary embodiment of a fixation device according to 
the present invention; 

Fig. 10 shows a side plan view of an eighth exem- 
plary embodiment of a fixation device according to 
the present invention; and 
Fig. 11 shows a side cutaway view of a third exem- 
plary embodiment of an assembly for effecting ther- 
apeutic repairs that includes the fixation device of 
Fig. 10 shown implemented In a location of a body 
that is under repair. 

Detailed Description 

[0009] Fig. 1 shows a perspective view of a first ex- 
emplary embodiment of a fixation device 10 according 
to the present invention. In general, the fixation device 
10 includes ain anchor 12 and a material retention mem- 
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formed by successive ratsed ribs 22, thereby further de- 
creasing the possibility of inadvertent dislodge. Howev- 
er, it will be noted that the raised ribs 22 are not neces- 
sary to achieve attachment of the repair material 44 via 
the fixation device 10. An anchor comprised of a non- 
ribbed shaft provides a secure attachment to the bone 
tissue through frictional forces. Nevertheless, the inclu- 
sion of the raised ribs 22 increase the robustness of the 
attachment for the reasons discussed above. 
[0021] Thus, the present invention provides a reliable 
method of affixing soft tissue repair material to a location 
of the body under theurapeutic repair. Specifically, the 
use of a material retention member that engages the re- 
pair material 44 in a plurality of directions provides an 
increased and dispersed surface area of the repair ma- 
terial 44 that is subject to the retention force. Such dis- 
persion of the surface area under retention force in- 
creases the ability to retain the repair material 44 and 
avoid slip-through and dislodge of the repair material. It 
can be observed that the dispersion of the surface area 
of the repair material under force may be increased by 
increasing the length of the spokes 26. 28, 30. and 32. 
However, excessive spoke length increases the possi- 
bility of shearing the spokes 26. 28. 30 and 32. Spoke 
lengths exceeding 1/4*^ of the length of the anchor 12, 
and preferably on the order of 1/2^ of the length of the 
anchor 12 or more, provide advantageous dispersion of 
the surface area of the repair material 44 that is under 
force. 

[0022] As discussed above, the fixation device 1 0 in 
at least some embodiments is amenable to insertion us- 
ing arthroscopic techniques and instruments. To this 
and other ends, the anchor 12 preferably has a length 
of on the order of 12mm to 20mm. In a prefen-ed em- 
bodiment, the length of the spoke 26 is preferably 6mm 
to 8mm, as measured from the center of the anchor 12. 
[0023] In some circumstances, the quantity of soft tis- 
sue repair material, and more particularly, the surface 
area of the repair material, exceeds that which can be 
reasonably secured by a single fixation device. In such 
circumstances, a plurality of fixation devices similar to 
the fixation device may be employed in connection with 
a location under repair. 

[0024] Fig. 3 shows a top plan view of a second ex- 
emplary embodiment of an assembly 50 for affecting 
therapeutic repairs wherein the amount of repair mate- 
rial 52 exceeds that which may reasonably be secured 
using a single fixation device. The assembly 50 includes 
a relatively large quantity (as. opposed to the quantity 
shown in Fig. 2) of repair material 52 and a plurality of 
fixation devices 54, 56, 58. and 60. The plurality of fix- 
ation devices 54, 56, 58, and 60 may suitably have the 
structure of the fixation device 10 of Fig. 1 as well as 
any other fixation device according to the present inven- 
tion. Each of the plurality of fixation devices 54, 56. 58 
and 60 are inserted into cavities similar to the cavity 48. 
It is readily apparent that as many or as few fixation de- 
vices may be employed as is necessary to achieve an 



appropriate amount of retention strength. 
[0025] It is noted that other embodiments of a fixation 
device according to the present invention may provide 
altematlve or additional benefits. For example, Fig. 4 

s shows a second exemplary embodiment of a fixation de- 
vice 110 according to the present invention. The fixation 
device 110 includes an anchor 112 similar to the anchor 
12 of Fig. 1 and a material retention member 114. The 
anchor 112, similar to the anchor 12, includes a first end 

10 116 and a second end 1 1 8. 

[0026] The material retention member 1 1 4 of the sec- 
ond exemplary embodiment of the fixation device 110 
includes first and second spokes 120 and 122 which ex- 
tend in opposing radial directions. Each of the first and 

15 second spokes 1 20 and 1 22 terminates at a connection 
point to a loop member 124. The loop member 124, 
which in the exemplary embodiment described herein is 
in the form of a circular ring, extends around the first end 
116. The loop member 124 includes a contact surface 

20 126 which conresponding extends around the first end 
116. The loop member further includes a plurality of 
spikes 128 extending downward from the contact sur- 
face 126. 

[0027] One advantage of the bop member 1 24 is that 
25 the pressure points exerted by the material retention 
member 114 form a continuous loop, as opposed to dis- 
continuous points, which further decreases the potential 
of tearing the repair material, not shown. Consistent with 
the embodiment described above, the length of the 
30 spokes 120 and 122 (and thus the radius of the loop 
member 124) is preferably between 1/4^* and 112^ of 
the length of the anchor 112. 

[0028] In some circumstances, the bone tissue at the 
location of the body in which the repair must be effectu- 

35 ated is concave in shape. As such, it is advantageous 
to provide a fixation device having a material retention 
device that extends in a generally convex manner with 
respect to the repair material so that it conforms to the 
shape of the underiying bone tissue. 

40 [0029] To this end, Fig. 5 shows a side plan view of a 
third exemplary embodiment of a fixation device 21 0 ac- 
cording to the present Invention which incorporates a 
convex material retention device 214. Again, the fixation 
device 210 includes an anchor 212 and the material re- 

45 tention member 214, The anchor212 has a first end 216 
and a second end 218. The material retention member 
214 extends radially in a plurality of directions from the 
first end 21 6 of the anchor 21 2 and furthermore extends 
at a non-normal angle upward with respect to an axis of 

50 the anchor portion. 

[0030] The material retention member 214 of the ex- 
emplary embodiment of Fig. 5 includes a plurality of 
spokes 226 and 228 (and typically will include more, not 
shown in this view) that extend radially and angularly 

55 from the anchor in a plurality of directions. The overall 
shape of the material retention member 214 is convex 
with respect to second end 218. Each of the spokes 226 
and 228 includes a contact surface 234 that Is config- 
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ured to contact the repair material to exert downward 
force thereon. The contact surfaces 234 further include 
spike 236 extending axially therefrom. 
[0031] Fig. 6 shows a side plan view of a fourth ex- 
emplary emt)0diment of a fixation device 31 0 according 5 
to the present invention. The fixation device 310 is iden- 
tical to the fixation device 210 except for the spokes. 
The fixation device 310 includes a plurality of spokes, 
including the spokes 326 and 328 shown in Fig. 6. which 
are individually convex in shape from the point of view io 
of the second end 318 of the anchor 312. The convex 
shape of the spokes 326 and 328 also help accommo- 
date placement of the fixation device within concave 
shaped bone tissue. 

[0032] Fig. 7 shows a side plan view of a fifth exem- 15 
plary embodiment of a fixation device 410 according to 
the present invention which incorporates a concave ma- 
terial retention device 414. As above, the fixation device 
410 includes an anchor 412 and the material retention 
member 414. The anchor 412 has a first end 416 and a 20 
second end 418. The material retention member414 ex- 
tends radially in a plurality of directions from the first end 
416 of the anchor 41 2 and furthermore extends at a non- 
normal angle downward with respect to an axis of the 
anchor portion. 25 
[0033] The material retention member 41 4 of the ex- 
emplary embodiment of Fig. 5 includes a plurality of 
spokes 426 and 428 (and typically will include more, not 
shown in this view) that extend radially and angularly 
from the anchor in a plurality of directions. The overall 30 
shape of the material retention member 414 is concave 
with respect to second end 418. Each of the spokes 426 
and 428 includes a contact surface 434 that is config- 
ured to contact the repair material to exert downward 
force thereon. The contact surfaces 434 further include 35 
spikes 436 extending axially therefrom. 
[0034] The concave material retention member 414 
may be used to accommodate locations of the body un- 
der repair in which the relevant bone tissue is convex in 
shape. Alternatively, the concave material retention 
member 41 4 may be used as a spring bias force against 
the repair material when inserted. In particular, when the 
fixation device 41 0 is inserted into a cavity in bone tissue 
(see Fig. 2), the fixation device 410 may be continually 
advanced into the cavity until the spokes 426 and 428 45 
are elastically deformed or spring-biased backward. As 
such, the inserted fixation device 410 may suitably ap- 
pear as the fixation device 10 of Fig. 2» in other words, 
such that the spokes 426 and 428 extend in the normal 
plane with respect to the anchor, when fully inserted. In so 
such a case, the fixation device 410 will exhibit a greater 
retention force on the repair material as a result of the 
spring bias of the spokes 426 and 428. 
[0035] Another embodiment that provides many of the 
advantages discussed above in connection with the fix- ss 
ation device 410 are provided by the fixation device 510 
of Fig. 8. Fig. 8 shows a side plan view of a sixth exem- 
plary embodiment of a fixation device 510 according to 



the present invention. 

[0036] The fixation device 510 is identical to the fixa- 
tion device 410 except for the spokes. The fixation de- 
vice 510 includes a plurality of spokes, including the 
spokes 526 and 528 shown in Fig. 8. which are individ- 
ua/Zy concave in shape from the point of view of the sec- 
ond end 518 of the anchor 512. The convex shape of 
the spokes 526 and 528 helps accommodate placement 
of the fixatbn device 510 within convex shaped bone 
tissue, and/or provides additk)nal retention force via 
spring biasing. 

[0037] Fig. 9 shows a perspective view of a seventh 
exemplary embodiment of a fixation device 610 accord- 
ing to the present invention that includes a substantially 
disk-shaped material retention member 614. The disk- 
shaped material retention member 614 provides similar 
advantages as those discussed above in connection 
with the loop member 124 of the fixation device 110 of 
Fig. 4. In an altemative embodiment, the top surfece of 
the disk-shaped material retention member 614 may be 
convex or otherwise shaped to accommodated bone ge- 
ometry in the location under repair. Specifically, the re- 
tention force exerted by the material retention member 
610 is dispersed in a continuous manner. 
[0038] In general, the fixation device 610 includes an 
anchor 612 and the material retention member 614. The 
anchor 612 has a first end 616 and a second end 618. 
The material retention member 614 comprises a disk 
that extends radially in a plurality of directions from the 
first end 616 of the anchor 612. The material retention 
member 614 includes a contact surface 634 that con- 
tacts the repair material (see Fig. 2) to exert downward 
force thereon. The contact surface 634 further includes 
a plurality of spikes 636 extending axially therefrom. 
[0039] Fig. 1 0 shows a side plan view of an eighth ex- 
emplary embodiment of a fixation device 710 according 
to the present invention that provides two altemative ad- 
vantages relating to resisting rotation and insertion of 
the fixation device into the repair material. Fig. 1 1 shows 
a side cutaway view of a third exemplary embodiment 
of an assembly 740 for effecting therapeutic repairs that 
includes the fixation device 710 of Fig. 10 shown imple- 
mented in a location 742 of a body that is under thera- 
peutic repair. In general, the assembly 740 includes a 
quantity of soft tissue repair material 744 and the fixation 
device 710. 

[0040] In general, the fixation device 7 1 0 includes an 
anchor 712 and a material retention member 714. The 
anchor 712 has a first end 716 and a second end 718. 
The material retention member 714 extends radially In 
a plurality of directions from the first end 71 6 of the an- 
chor 712 and is configured to exert a retention force on 
repair material 744 that is interposed between the ma- 
terial retention member 714 and bone tissue 746 of a 
body. 

[0041] In further detail, the anchor 712 of the exem- 
plary embodiment of Fig. 10 is in the form of a shaft and 
includes a center portion 720. The center portion 720 



9 



EP 1 120 087 A2 



10 



Includes a plurality of raised ribs 722. In particular, each 
of the plurality of raised ribs 722 extends axially or lon- 
gitudinally along an outer surface of the center portion 
720 pf the anchor 720. The longitudinally disposed 
raised ribs 722 cooperate with the bone tissue 746 to s 
form an interlock that resists rotation of the fixation de- 
vice 710. 

[0042] The anchor 712 is slightly chamfered at the 
second end 718. As above, the anchor 712 may suitably 
be cannulated, thereby forming a channel 724 within the f o 
anchor 712 that runs essentially the length of the anchor 
712. 

[0043] The anchor 712 furthermore includes a shoul- 
der 752 that is has a radius that is wider than the center 
portion 720. The larger radius of the shoulder 752 fonms is 
a shelf surface 754 at the intersection of the shoulder 
and the center portion 720 that faces toward the second 
end 718 of the anchor 712. The shelf surface 754 pro- 
vides a mechanism by which insertion of the anchor 71 2 
may be stopped (see Fig. 11). As a result, the anchor 20 
712 may be more precisely located at a particular depth 
within the bone tissue 746. 

[0044] The material retention member 714 of the ex- 
emplary embodiment of Fig. 10 may suitably have a 
structure similar to that describe above in connection 25 
with any of the material retention members 14, 114. 214. 
314, 414. 514 or 614. 

[0045] It will be appreciated that the above described 
embodiments are merely exemplary, and that those of 
ordinary skill In the art may readily devise their own im- 30 
plementations of the present invention that incorporate 
the principles of the present invention and fall within the 
spirit and scope thereof. For example, the exact number 
of spokes in the various fixation devices need not be as 
shown in the exemplary embodiments discussed here- 35 
in. Likewise, it is noted that at least some of the advan- 
tages of the raised ribs 22 and 722 described above may 
enjoyed in embodiments in which the raised ribs are 
raised from a center portion of the anchor that is nar- 
rower than the remainder of the anchor. In other words. 40 
the raised ribs and the remainder of the anchor form re- 
cessed channels between the raised ribs in the center 
portion. In such embodiments, the raised ribs may be 
created by merely removing material from the center 
portion of a smooth anchor shaft. 45 



Claims 

1. Apparatus for use in affixing material to a location so 
under repair, the apparatus comprising: 

an anchor configured to be inserted into a cavity 
in bone tissue, the anchor having a first end and 
a second end, the anchor having an exterior S5 
surface, the exterior surface Including one or 
more raised ribs; and 

a material retention member extending radially 



from the anchor in a plurality of directions, the 
material retention member including at least 
one contact surface adapted to exert a reten- 
tion force on material that is interposed be- 
tween the material retention member and the 
bone tissue. 

2. Apparatus for use in effecting therapeutic repara- 
tion of a location of the body comprising, the appa- 
ratus comprising: 

a quantity of soft tissue repair material; and 
a fixation device, the fixation device comprising 

an anchor configured to be inserted into a 
cavity in bone tissue, the anchor having a 
first end and a second end; and 
a material retention member extending ra- 
dially from the anchor in a plurality of direc- 
tions, the material retention member in- 
cluding at least one contact 
surface engaging at least a portion of the 
quantity of soft tissue repair material. 

3. Apparatus as claimed in claim 2. in which the an- 
chor further comprises raised ribs extending from 
an outer sur^ce thereof. 

4. Apparatus as claimed in claim 1 or claim 2, in which 
the material retention member tenninates in each 
direction at a distance from the anchor that Is at 
least one quarter, preferably at least one half of the 
length of the anchor. 

5. Apparatus as claimed in claim 1 or claim 2, in which 
the material retention member comprises a solid 
disk-shaped member, the solid disk-shaped mem- 
ber including a first surface adapted to face the ma- 
terial and an opposing second surface. 

6. Apparatus as claimed in claim 5, in which the solid 
disk-shaped member further comprises a plurality 
of spikes extending axially from the first surface, 
and in which the at least one contact surfaces in- 
cludes the plurality of spikes. 

7. Apparatus as claimed in claim 1 or claim 2. in which 
the material retention device comprises a plurality 
of spokes extending radially from the anchor in a 
plurality of directions, each spoke including at least 
a portion of the at least one contact surface. 

8. Apparatus as claimed in claim 7. further comprising 
a loop member extending substantially around the 
first end of the anchor, the loop member coupled to 
the anchor via the plurality of spokes. 

9. Apparatus as claimed In claim 7. in which the loop 
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member comprises a circular ring. 

10. Apparatus as claimed In claim 7, In which the loop 
member further comprises a plurality of spikes ex- 
tending axially from the ring. s 

11. Apparatus as claimed in claim 6, in which each of 
the plurality of spokes further includes at least one 
spike extending axially away from the spokes. 

10 

12. Apparatus as claimed in claim 6, in which each of 
the plurality of spokes includes a first end coupled 
to the anchor and a second end. the second end 
including a spike extending axially away from the 
spoke. IS 

13. Apparatus as claimed in claim 1 or claim 2, in which 
the anchor further comprises a shoulder portion ex- 
tending from a location on the anchor between the 
first and second end toward a location proximate 20 
the first end of the anchor. 

14. Apparatus as claimed in claim 1 or claim 3, in which 
the one or more raised ribs extend axially along a 
surface of the anchor. 25 

15. Apparatus as claimed in claim 1 or claim 3, in which 
the one or more raised ribs extend circumferentially 
around at least a portion of the anchor. 

30 

16. Apparatus as claimed in claim 1 or claim 2» in which 
the anchor comprises a shaft. 

17. Apparatus as claimed in claim 6, in which each 
spoke further extends at an angle from a plane that 35 
is normal to the anchor. 

18. Apparatus as claimed in claim 6, in which each 
spoke extends in a concave manner with respect to 
the soft tissue repair material. 40 

19. Apparatus as claimed in claim 6, in which each 
spoke extends in a convex manner with respect to 
the soft tissue repair material. 

45 

20. Apparatus as claimed in claim 1 or claim 2. in which 
the anchor is cannulated. 

21. Apparatus for use in affixing material to a location 
under repair, the apparatus comprising: so 

an anchor configured to be inserted Into a cavity 
in bone tissue, the anchor having a first end and 
a second end; 

a material retention member extending radially ss 
from the first end of the anchor in a plurality of 
directions, the material retention member in- 
cluding a plurality of spikes extending there- 



from and adapted to contact material that is in- 
terposed between the material retention device 
and the bone toward the second end of the an- 
chor; and 

in which the material retention member termi- 
nates in each direction at a distance from the 
anchor exceeding one-fourth the length of the 
anchor. 

22. Apparatus as claimed in claim 21. in which the ma- 
terial retention member comprises a solid disk- 
shaped member, the solid disk-shaped member in- 
cluding a first surface adapted to face the material 
and an opposing second surface, and in which the 
plurality of spikes extend from the first surface. 

23. Apparatus as claimed in claim 21 , In which the plu- 
rality of spikes extend axially from the material re- 
tention member. 

24. Apparatus as claimed in daim 21, in which the ma- 
terial retention device comprises a plurality of 
spokes extending radially from the anchor in a plu- 
rality of directions. 

25. Apparatus as claimed in claim 24, which includes a 
loop member extending substantially around the 
first end of the anchor, the loop member coupled to 
the anchor via the plurality of spokes. 

26. Apparatus as claimed in claim 25. in which the plu- 
rality of spikes extend from the loop member. 

27. Apparatus as claimed in claim 24, in which each of 
the plurality of spokes includes at least one of the 
plurality of spikes extending away from the spokes. 

28. Apparatus as claimed in claim 24, in which each of 
the plurality of spokes includes a first end coupled 
to the anchor and a second end, the second end 
including at least one of the plurality of spikes ex- 
tending axially away from the spoke. 

29. Apparatus as claimed in claim 21, in which the an- 
chor includes a shoulder portion extending from a 
location on the anchor between the first and second 
end toward a location proximate the first end of the 
anchor. 

30. Apparatus as claimed in claim 21, in which the an- 
chor includes one or more raised ribs extending 
from an outer surface thereof. 

31. Apparatus as claimed in claim 30, in which the one 
or more raised ribs have an aggregate bone contact 
area that is less than a bone contact area of the out- 
er surface. 
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32. Apparatus as claimed *rn claim 24. in which each 
spoke further extends at an angle from a plane that 
is normal to the anchor 

33. Apparatus as claimed in claim 24, in which each 5 
spoke extends in a concave manner with respect to 
the soft tissue repair material. 

34. Apparatus as claimed in claim 24, In which each 
spoke extends in a convex manner with respect to io 
the soft tissue repair material. 

35. Apparatus as claimed in claim 21 , in which the an- 
chor is cannulated. 

IS 

36. Apparatus as claimed in claim 21. In which the an- 
chor defines a shaft. 

20 
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